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Silicon-on- insulator substrate for silicon-on- insulator 

metal-oxide-semiconductor field effect transistor, 

comprises conductive layers formed at through holes of buried 

oxide layer for body contacts of thin layer 
Patent Assignee: SAMSUNG ELECTRONICS CO LTD (SMSU ) 
Inventor: KIM M 

Number of Countries: 001 Number of Patents: 001 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

US 20010025991 Al 20011004 US 2001803309 A 20010309 200167 B 

Abstract (Basic) : US 20010025991 Al 
Abstract (Basic) : 

NOVELTY - A silicon-on- insulator (SOI) substrate comprises a 

monosilicon substrate (30) laminated with a buried 

oxide layer (42), on the surface. A thin monosilicon layer 

(41) is formed over entire surface of the buried oxide 

layer. Conductive layers are formed at through holes of the 

buried oxide layer positioned between the predetermined 

regions of thin layer and the substrate for body contacts. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 

following : 

(a) SOI substrate fabrication method; 

(b) SOI metal -oxide-semiconductor field effect transistor ( 
SOI MOSFET) 
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Semiconductor device with graded top oxide and graded drift region, e.g. 

MOSFET or diode, is prepared by a process involving forming an oxidation 

mask on a thin semiconductor film and patterning the mask with openings 
Patent Assignee: KONINK PHILIPS ELECTRONICS NV (PHIG ); PHILIPS 

ELECTRONICS NORTH AMERICA CORP (PHIG ) 
Inventor: LETAVIC T; SIMPSON M 

Number of Countries: 028 Number of Patents: 004 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

WO 200124250 Al 20010405 WO 2000EP9403 A 20000925 200126 B 
US 6221737 Bl 20010424 US 99408786 A 19990930 200130 

EP 1142011 Al 20011010 EP 2000969307 A 20000925 200167 

WO 2000EP9403 A 20000925 

Abstract (Basic) : WO 200124250 Al 
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and to the first and second impurity ion implantation layers; and 

(e) charge carrier output electrodes (Bl, B2) connected to the 
first and second impurity ion implantation layers at one of the 
transistor sides for output of charge carriers produced by impact 
ionization in the transistors. An INDEPENDENT CLAIM is also included 
for production of the above device. 
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Silicon-on- insulator metal oxide field effect transistor 
Patent Assignee: SHARP KK (SHAF ) 
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Abstract (Basic) : EP 902482 Al 

Abstract (Basic) : 

NOVELTY - A silicon-on- insulator metal oxide field effect 
transistor (SOI-MOSFET) has a region (6) embedded in the 
channel region which is separated from the source and drain regions 
(13) . 

DETAILED DESCRIPTION - A SOI-MOSFET comprises a 
semiconductor layer (3) on a buried oxide film (2) on a 
substrate (1) with a gate oxide film (7) and gate electrode (4) on the 
semiconductor film. There are oppositely doped source/drain regions 
(13) on both sides of the gate electrode and an oppositely doped 
embedded region (6) in the semiconductor layer which is separated from 
source/drain regions and from the semiconductor/gate oxide interface. 
An INDEPENDENT CLAIM also included for a process of forming the 
SOI-MOSFET comprising forming a deep doped channel by 

tilted ion implantation using the gate electrode as a mask to form the 
embedded region. 

USE - In forming SOI-MOSFETS 

ADVANTAGE - The problem of the kink effect is overcome, giving 
better control of parameters and increased yield: the area needed for 
the device can be reduced. 

DESCRIPTION OF DRAWING (S) - The drawing shows a cross - section of 
the SOI-MOSFET. 
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Semiconductor device where substrate floating effect is eliminated 
Patent Assignee: HITACHI LTD (HITA ) 
Inventor: HORIUCHI M 

Number of Countries: 023 Number of Patents: 002 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

WO 9905715 Al 19990204 WO 98JP3249 A 19980721 199912 B 

JP 11040811 A 19990212 JP 97196206 A 19970722 199917 



Abstract (Basic) : 

NOVELTY - Semiconductor device has a source and drain symmetrical 
structure for each of pMOS and nMOS which eliminates substrate-floating 
effect . 

DETAILED DESCRIPTION - An SOI-MOSFET has a mono crystal 
silicon layer (3) as a minority carrier path secured among the 
source-drain (9,10) and a buried oxide film (2) with a 
recombination center region (20) formed under an opening (19) for 
connecting the source and drain in order to get rid of minority 
carriers in this region. 
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Semiconductor device - has isolation structure in which FS plate faces 
area of SOI layer near ends of drain and source areas through insulating 
layer 

Patent Assignee: MITSUBISHI DENKI KK (MITQ ); MITSUBISHI ELECTRIC CORP 
(MITQ ); IWAMATSU T (IWAM-I); MAEDA S (MAED-I); YAMAGUCHI Y (YAMA-I) 
Inventor: IWAMATSU T; MAEDA S; YAMAGUCHI Y 
Number of Countries: 020 Number of Patents: 005 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

WO 9822983 Al 19980528 WO 96JP3369 A 19961115 199827 B 

EP 948057 Al 19991006 EP 96938489 A 19961115 199946 

WO 96JP3369 A 19961115 



Abstract (Basic) : WO 9822983 A 

An SOI layer (5) is formed on a silicon substrate (1) with a 
buried insulating layer (3) in between. In the SOI layer 
(5) , SOI-MOSFET having a drain area (5a) and a source area 
(5b) which are so formed as to define a channel forming area (5c) and a 
gate electrode layer (9) facing to the channel forming area (5c) with 
an insulating layer (7) in between is formed. There is provided an FS 
isolation structure in which an FS plate (11) which faces to the area 
of the SOI layer (5) near the ends of the drain and source areas (5a 
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and 5b) through the insulating layer (7) is provided and the SOI- 
MOSFET is electrically isolated from other elements by fixing the 
potential at the area of the SOI layer (5) facing the plate (11) by 
imparting a predetermined potential to the FS plate. The channel 
forming area (5c) has two end sections in the channel width direction 
and a central part between both end sections, and the channel length of 
the area (5c) in the end sections of the area (5c) is shorter than that 
in the central part. 
Dwg . 0/39 
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Semiconductor device with thin film silicon on insulator MOSFET - 
has impurity layer with high concn . in semiconductor substrate formed 
below buried insulation layer with MOSFET channel and 
source-drain regions formed above buried insulation layer 

Patent Assignee: MITSUBISHI DENKI KK (MITQ ); MITSUBISHI ELECTRIC CORP 
{MITQ ) 

Inventor: EIMORI T; MATSUFUSA J; OASHI T; NISHIMURA T 
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Abstract (Basic) : DE 19548076 A 

The semiconductor device includes a substrate (lb) with a main 
surface in which is formed a buried insulation layer (2) in 
a position separate from the main surface. Also provided is a LOCOS 
insulating film (3b) , a thin film transistor, and an impurity layer 
(15) . The LOCOS film is provided in the main surface of the 
semiconductor substrate to insulate one active region from another 
active region. 

The thin-layer transistor is formed in the active region and it has 
a gate electrode (8) on one active region with an intermediate gate 
insulating layer (7) . Also provided is a pair of source/drain layers 
(5) in the substrate main surface on both sides of the gate electrode, 
and a channel region (4) . The impurity layer is formed in the substrate 
with a high concentration impurity and it is directly under the buried 
layer. Pref. the thin-layer transistor is of planar or mesa type. 

USE/ADVANTAGE - For DRAM with large capacity, e.g. 256 M, or logic 
circuit. Thin-film SOI -MOSFET prevents generation of 
' 'buckel'' current, or current in OFF state due to weaker inversion 
region being provided by work function between impurity layer and 
MOSFET channel region. 
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Silicon@-on-insulator semiconductor device - comprises forming pad 
oxide on wafer, forming oxynitride region etc. giving channel length 
region independent to channel width 

Patent Assignee: SAMSUNG ELECTRONICS CO LTD (SMSU ) 

Inventor: RHEE T P; LEE T; RHEE T 

Number of Countries: 007 Number of Patents: 007 

Patent Family: 
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Abstract (Equivalent) : US 5482877 A 

A method for making a semiconductor device having a silicon 
-on-insulator , gate -all -around structure comprises forming a pad oxide 
on a wafer which includes a lower silicon substrate, a 
buried insulator layer, and an upper silicon layer; 
forming an oxynitride region on a portion of the buried 
insulator layer; forming an active silicon layer to 

intersect the oxynitride region; forming a cavity by wet -etching the 

exposed oxynitride region; forming a gate insulating layer on the 

surface of the exposed active silicon layer; depositing 

polysilicon to fill the cavity surrounding the active 

silicon layer; removing a portion of the polysilicon to 

form a gate electrode; and forming source and drain regions on the 

active silicon layer sepd. by the gate electrode. 
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Forming buried insulation film in silicon@-substrate - 

by flattening silicon@-silicon dioxide interface by injecting 

oxygen ion and obtaining uniform characteristic of complete depletion 

layer type SOI MOSFET NoAbstract 

Patent Assignee: MITSUBISHI ELECTRIC CORP (MITQ ) 

Number of Countries: 001 Number of Patents: 001 

Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

JP 4249323 A 19920904 JP 9114580 A 19910205 199242 B 

Priority Applications (No Type Date) : JP 9114580 A 19910205 
Patent Details : 

Patent No Kind Lan Pg Main IPC Filing Notes 
JP 4249323 A 5 H01L-021/31 
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SOI-field effect transistor - comprises SOI-MOSFET formed on 

thin silicon® layer on insulator layer, which when operation only 

additional source-drain regions are depleted 
Patent Assignee: MITSUBISHI DENKI KK (MITQ ); MITSUBISHI ELECTRIC CORP 

(MITQ ) 

Inventor: NISHIMURA T; YAMAGUCHI Y 
Number of Countries: 004 Number of Patents: 005 
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Priority Applications (No Type Date) : JP 90314544 A 19901119 
Patent Details : 

Patent No Kind Lan Pg Main IPC Filing Notes 
EP 487220 A2 E 20 H01L-029/784 

JP 4188633 A 12 H01L-021/336 

EP 487220 Bl E 24 H01L-029/772 

Designated States (Regional) : DE FR GB 
DE 69123950 E H01L-029/772 Based on patent EP 487220 

EP 487220 A3 H01L-029/784 

Abstract (Basic) : EP 487220 A 

Semiconductor device comprises: 300-1500 Angstrom semiconductor 
layer (3) formed on an insulator (2), gate electrode (5) on the 
semiconductor with a gate insulating film (4) interposed between them. 
Pair of additional source/drain regions (7a, 8a) of first conductivity 
type formed from immediately below both of the left and right side ends 
of the gate inward to immediately below the gate. Channel forming 
region (6) of second conductivity type (6) in a region between the 
additional source/drain regions. Pair of source/drain regions (7b, 8b) 
of the first conductivity type formed adjacent to the ends of (7a) and 
(8a) and contacting channel (6) . 

Additional source/drain regions (7a, 8a) have an impurity concn. of 
3 x 10 power(17) - 3 x 10 power(18) cm3 and lower than (7b, 8b) . 

Channel forming region (6) pref. has a first conductivity type 
impurity concn. of 10 power (16) - 10 power (17) cm3 and regions (7b, 8b) 
has a second type impurity 10 power (19) - 10 power (20) cm3 . Si 
layer (3) is 1000-1500 Angstrom thick and additional source/drain 
regions (7a, 7b) have second conductivity type impurity 3 x 10 power (17) 
- 5 x 10 power (17) cm3 . Insulator (2) includes silicon 
oxide film formed as buried by implanting oxygen ions. 
Semiconductor layer (3) is a Si layer formed in a shape of an 
island on insulator (2) . Channel forming region (6) is a p-type region 
including B, (7a, 8a) are n-type including P and (7b, 8b) are n-type 
including P or As . 
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PUBLISHED: 
INVENTOR (s) : 
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APPL . NO . : 
FILED: 
PRIORITY: 



2001-230423 [JP 2001230423 A] 
August 24, 2001 (20010824) 
KAA HIN FUN 

INTERNATL BUSINESS MACH CORP 
2001-000078 [JP 20011000078] 
January 04, 2001 (20010104) 
00 481914 [US 2000481914] , US 
January 12, 2000 (20000112) 



[IBM) 



(United States of America) , 



ABSTRACT 

PROBLEM TO BE SOLVED: To provide a SOI MOSFET device having a 

buried metal body contact so as to improve performance and to reduce a 

size . 

SOLUTION: A buried metal via is disposed right under a body region and is 
aligned with a gate. A buried metal is in contact with a body region but is 
not in contact with a source or a drain. This structure includes a metal 
interconnection right under a device in which one or a plurality of 
interconnection layers are in contact with a silicon insulating film 
from under the device via a buried oxide film. In this manner, 
the bottoms of the source of drain diffusion regions and body regions are 
also connected. Further, also a metal multilayer can be formed under the 
device by this structure, whereby packing density and performance can be 
improved . 



COPYRIGHT: (C) 2001, JPO 
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SEMICONDUCTOR DEVICE AND ITS MANUFACTURE 
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2000-277737 [JP 2000277737 A] 
October 06, 2000 (20001006) 
PIDIN SERGEI 
FUJITSU LTD 

11-080161 [JP 9980161] 
March 24, 1999 (19990324) 



ABSTRACT 

PROBLEM TO BE SOLVED: To enable suppression of a short channel effect, even 
when a channel length is short, by regulating the effective channel length 
of a transistor, on the basis of a specific formula having parameters of 
the thickness of a buried insulating film, the thickness of a 
semiconductor layer and the thickness of a gate insulating film. 

SOLUTION: On a silicon substrate 10, a buried insulating 
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film 12 of a film thickness tBOX . an SOI layer 14 of a film thickness tSI. 
a gate insulating film 20 of a film thickness tFOX and a gate electrode are 
laminated successively. In parts of the SOI layer 14 on both sides of the 
gate electrode 22, a source diffusion layer 16 and a drain diffusion layer 
18 are formed respectively. In this way, a complete depletion SOI- 
MOSFET is formed. Each parameter constituting the SOI- 
MOSFET is represented in a formula, by representing the effective 
channel length of the MOSFET as L, permittivity of silicon as &epsi; 
SI. and permittivity of a silicon oxide film as &epsi;OX. In 
this way, the parameter of the SOI-MOSFET are set. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To obtain a SOl/MOSFET, which does not 

have parasitic elements on the end parts of a silicon on 

insulator (SOI) layer . 

SOLUTION: A SOI substrate 3 0 is provided with a buried oxide 
film 2, a SOI layer formed on a first region 51 in the surface 2S of the 
film 2 and a silicon oxide film 3, formed on a second region 5 in the 
same surface 2S. A silicon oxide film 6 is formed on the peripheral 
edge part of the layer 3, and the side surfaces 6H of the film 6 are 
coupled integrally with the side surfaces 8H, which are adjacent to the 
side surfaces 6H, of the film 8. The film thickness of the peripheral edge 
part of the layer 3 is formed smaller towards the film thickness heads for 
the end parts 3H of the layer 3, and the film thickness of the peripheral 
edge part of the film 6 is formed thicker towards the film thickness heads 
for the end parts 3H of the layer 3 . A gate oxide film 10 is formed on the 
surface of the film 9 and on a part, which is formed integrally with the 
film 9 within the film 6, of the film. 
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ABSTRACT 

PURPOSE: To simplify a process for manufacturing a semiconductor device 
provided with a non-volatile memory and to flatten the surface of the 
device . 



CONSTITUTION: An SOI-MOSFET 6 has such a structure that a 
source/drain is formed on an SOI layer 3B provided to a silicon 

substrate 1 through the intermediary of a buried oxide film 2, 
and a gate oxide film 4B and a gate electrode 5B are provided onto the 
source/drain. A MOSFET 7 used for a memory is composed of a source/drain 
formed on a silicon substrate 1, a buried oxide film 2 

and the gate oxide film 2A formed at the same time, an SOI layer 3B and a 
floating gate 3A of single crystal semiconductor layer provided 
concurrently, and furthermore a gate oxide film 4B, a gate electrode 5B, an 
insulating film 4A, and a control gate 5A formed at the same time 
respectively . 
? T S12/3,AB/16 
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SEMICONDUCTOR DEVICE AND ITS MANUFACTURE 
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03-198182 [JP 91198182] 
August 08, 1991 (19910808) 

Section: E, Section No. 1390, Vol. 17, No. 344, Pg . 97, June 
29, 1993 (19930629) 



ABSTRACT 

PURPOSE: To enable a semiconductor device to have a low S/D diffusion layer 
resistance and contact resistance by forming a buried gate type back gate 
electrode and an S/D diffusion layer area on the surface of the back gate 
electrode opposite to a channel area. 



CONSTITUTION: A signal -crystal silicon layer is formed as the facing 
channel area 37 of a gate electrode (back gate electrode) 26 buried 
in an insulator film 34 above the electrode 26 with the film 34 in 
between. Then another signal- crystal silicon layer, the source (S) 
and drain (D) of which are faced to the side faces of the electrode 26 with 
the film 34 in between and respectively constitute diffusion layers 32 and 
33, is formed. In other words, the S and D high-concentration diffusion 
layers 32 and 33 are extended to the areas facing the side faces of the 
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back gate electrode layer 26. Therefore, the S/D diffusion layer resistance 
is lowered. Moreover, a dual -gate SOI MOSFET having 
sufficiently low contact resistance is obtained. 



STIC-EIC 2800 CP4-9C18 



03/08/2002 Serial No .: 09/924 , 787 



18/3, AB/1 (Item 1 from file: 350) 

DIALOG (R) File 350:Derwent WPIX 
(c) 2002 Derwent Info Ltd. All rts . reserv. 



013733113 

WPI Acc No: 2001-217343/200122 
XRPX ACC No: N01-154839 

Silicon-on-insulator metal oxide 

semiconductor transistor structure, for integrated circuit, has 
contact area extending through insulating layer, for 
connecting either source, drain or channel with copper layer 

Patent Assignee: ADVANCED MICRO DEVICES INC (ADMI ) 

Inventor: HOLST J C 

Number of Countries: 001 Number of Patents: 001 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

US 6153912 A 20001128 US 99427139 A 19991025 200122 B 



Abstract (Basic) : US 6153912 A 

Abstract (Basic) : 

NOVELTY - An insulating layer (104) and semiconductor 
layer with channel area (114) formed between source (110) and 
drain (112) , are sequentially formed on conductive copper layer 
(106) . A conductive gate area (118) is formed on channel 
area. A contact area (12 0) extends through insulating layer 
, for electrically connecting either source, drain or 
channel with the copper layer. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for 
silicon-on- insulator circuit. 
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XRPX Acc No: N01-017827 

Fabrication of a field effect transistor in a silicon layer 

involves forming source and drain regions with 

channel regions in the silicon layer using the 

polysilicon gate electrode as a dopant mask 
Patent Assignee: UNIV CALIFORNIA (REGC ) 
Inventor: CHAN M J; HU C; KO P K; WANN H 
Number of Countries: 001 Number of Patents: 001 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

US 6121077 A 20000919 US 94224363 A 19940407 200103 

US 95461355 A 19950605 

US 99393767 A 19990910 

Div ex patent US 5982003 

Abstract (Basic) : US 6121077 A 
Abstract (Basic) : 

NOVELTY - A field effect transistor in a silicon layer is 
fabricated by forming source and drain regions with 
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channel regions in the silicon layer using the 
polysilicon gate electrode as a dopant mask for 
self -alignment . 

DETAILED DESCRIPTION - Fabrication of a field effect transistor in 
a silicon layer over an insulating layer 
comprises forming a silicon oxide layer on the 
silicon layer, forming a silicon nitride layer (46) on the 
silicon oxide layer, removing a portion of the 
silicon and the silicon nitride layer to expose a portion 
of the silicon layer, oxidizing the portion of silicon 
layer to form a thick oxide layer and thin the 

silicon layer to form a recessed portion, removing a portion the 
thick oxide to expose the recessed portion, growing a gate oxide 
(56) on the recessed portion, depositing polysilicon (52) on the 
gate oxide and on the silicon nitride layer, removing the 
polysilicon overlying the silicon nitride layer to leave a 
polysilicon gate electrode on the gate oxide, and 
forming source and drain regions (54, 55) in the 
silicon layer using the polysilicon gate electrode as 
a dopant mask for self -alignment . 
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Silicon on insulator metal oxide 

semiconductor transistor - has injection extension area with high 
doping concentration compared to that of impurity injection area 

Patent Assignee: SAMSUNG ELECTRONICS CO LTD (SMSU ) 

Inventor: KANG W; KANG W T 

Number of Countries: 004 Number of Patents: 005 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

JP 10321871 A 19981204 JP 98126555 A 19980511 199923 B 

KR 98082916 A 19981205 KR 9718022 A 19970509 200006 

CN 1204158 A 19990106 CN 98114959 A 19980509 200007 



Abstract (Basic) : JP 10321871 A 

NOVELTY - An N-type injection extension area is formed between each 
of P-type diffusion extension areas (114a, 114b) and 
impurity injection area. An impurity diffusion area 
is adjoined to the injection extension area via a PN junction. The 
injection extension area have high doping concentration compared to 
that of impurity injection area. DETAILED DESCRIPTION - P-type 
diffusion extension areas (114a, 114b) formed on both ends 
of impurity injection area has low doping concentration compared to 
impurity diffusion area. An insulating layer 

and element formation area are formed on the main surface of 

semiconductor. A semiconductor layer of thickness 1400 Angstrom or more 

is formed on the insulating layer. A P-type channel 

area (104) is formed at the bottom of element formation area. The 

impurity diffusion area is formed across channel 

area. A gate electrode (10 8) formed in-between gate oxide 

which is formed on channel area. An INDEPENDENT CLAIM is also 

included for manufacturing method of silicon on insulator 

metal oxide semiconductor (SOIMOS) transist 
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Fully self -aligned SOI MOSFET production - involves forming 
relatively thin channel region that can be fully depleted to 
provide high current gain 

Patent Assignee: MOTOROLA INC (MOTI ) 

Inventor: AJURIA S; LUTZE J; POON S; VENKATESAN S 

Number of Countries: 001 Number of Patents: 001 

Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

US 5736435 A 19980407 US 95497317 A 19950703 199821 B 

Abstract (Basic) : US 5736435 A 

Production of a MOSFET comprises (i) forming isolation regions in a 
silicon (Si) layer overlying an insulating 
layer (12) on a single crystal Si body (10) , to define an 
active region, (ii) planarising the isolation regions (16, 
18) and the active region, (iii) forming a masking layer 
(22) having openings (24) on the planar surface, (iv) forming a recess 
in the active region, (v) forming a gate electrode 
(36) in the Si body, (vi) forming a gate dielectric 
layer in the recess, (vii) depositing a gate electrode 
forming material to fill the recess, (viii) planarising the gate 
electrode forming material to form a second gate electrode 
overlying the gate dielectric layer, (ix) forming an 
opening through the second gate electrode and the 
insulating layer, (x) forming a refractory metal plug 
(52) in the opening to electrically couple the first gate 
electrode to the second gate electrode, and (xi) forming 
source and drain regions (40, 42) in the active 
region on either side of the second gate electrode defining 
a channel region (44) , the first gate electrode being 
separated from the channel region by the insulating 
layer . 
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MOSFET with SOI structure - uses metal electrode to store up 

negative charges in polysilicon® layer 
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Abstract (Basic) : JP 6224433 A 

The MOSFET consists of a silicon wafer (1) on top of which 
insulation layer (2) composed of SiO is formed. On top this 
insulation layer, a single crystal silicon layer (3) 
is formed. N+ polysilicon gate (6) is formed in this single 
crystal silicon layer. 

A polysilicon layer (4) for electrical insulation 
is implanted in insulation layer. A metal electrode 
(5) is formed at the back of silicon wafer. The negative charges 
carried are stored up in the polysilicon wafer, using metal 
electrode through voltage impression. 
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SOI type field effect transistor - having improved characteristic due to 

prevention of over-etching of source-drain region 
Patent Assignee: MITSUBISHI DENKI KK (MITQ )/ MITSUBISHI ELECTRIC CORP 

(MITQ ) 
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199536 
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A 


19950822 
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Abstract (Equivalent) : US 5444282 A 

Semiconductor device comprises a semiconductor layer over an 
insulator layer; a channel region of a 1st 
conductivity in semiconductor layer; 1st source and drain 
regions of 2nd conductivity adjacent channel region; a 
gate electrode above channel region with a dielectric in 
between; 1st sidewall spacers on left and right sidewalls of gate 
electrode; an etch-resistant metal layer outside area where 
sidewall spacers are formed; 2nd sidewall spacers outside 1st; 2nd 
source and drain regions of high concn. than 1st 

outside 2nd sidewall spacers; and interconnection layer connected to 
metal layer. The metal layer is of cobalt silicide. 
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Silicon-on-insulator metal oxide 

semiconductor with thin film FET - body region for improved 

withstand voltage between source and drain 
Patent Assignee: MITSUBISHI DENKI KK (MITQ ) 
Inventor: NISHIMURA T; YAMAGUCHI Y 
Number of Countries: 006 Number of Patents: 007 
Patent Family: 
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Abstract (Equivalent) : EP 370809 B 

A MOS field effect transistor comprising: an insular substrate (2) ; 
a semiconductor layer (3) formed on said insulator substrate (2) ; a 
channel region (6) of a first conductivity type formed in said 
semiconductor layer (3); a source region (8) of a second 
conductivity type formed in said semiconductor layer (3) being in 
contact with one end of said channel region (6) ; a drain 
region (9) of the second conductivity type formed in said semiconductor 
layer (3) being in contact with the other end of said channel 
region (6) ; a body region (7) of the first conductivity type having a 
higher impurity concentration than that of said channel region 
(6) and being formed in contact with at least a part of a periphery of 
said source region (8) in said semiconductor layer (3) ; a 
gate electrode thin film (4) formed on said channel region 
(6); a gate electrode (5) formed on said dielectric thin 
film (4); a first conductor (14a) connected in common to said 
source region (8) and said body region (7) ; a second 
conductor (14b) connected to said gate electrode (5) ; and a third 
conductor (14c) connected to said drain region (9) / which MOS 
field effect transistor is characterised in that: said body region (7) 
surrounds said channel region (6) , said source 
region (8) and said drain region (9) . 
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ABSTRACT 

PROBLEM TO BE SOLVED: To reduce the layout area of a MOS field effect 
transistor (FET) by facilitating the fining of the channel length of 
the MOSFET shorter and # at the same time, to improve the degree of 
integration of a logic circuit. 

SOLUTION: The manufacture of a MOSFET having a short channel length 

is made easier by constituting a gate 101 in a silicon 

layer on the insulating layer of an SOI (silicon 

-on-insulator) substrate, a channel region 103 and a source or 

drain region 104 in a polysilicon layer above the 

gate 101. The area of a metallic wiring area in a circuit block 

and the degree of integration of an element is improved by constituting 

such a circuit as the above-mentioned MOSFET on the same substrate as that 

of the SOI MOSFET . 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide an SOI MOSFET with a stable 

operation at high speed, by limiting over-shoot and holding a stable state 

in drain current of an SOI element even when a gate voltage is 

turned on and off continuously. 

SOLUTION: Part of a single crystalline silicon layer 5 formed on an 

insulating film 3 on a semiconductor substrate 2 is diffused to 

form a substrate contact 6. Source and drain regions 11 

and 12 are formed on the single crystalline silicon layer 5, and a 

main element 10 is formed on a substrate contact 6 with a second 

insulating film 7 in between. A switching element 2 0 is 

provided between the substrate contact 6 and a drain region 12. Then, 

conductance between a neutral region 16, located between the source 

region 11 and the drain region 12, and the substrate contact 6 

is controlled by a depletion layer 22 at the single crystalline 

silicon layer 5. When the voltage applied to the gate is enough 

to make the channel of the main element 10 in a continuity state, the 

neutral region 16 and the high density diffusion region 6 are 

not in continuity state. When the voltage applied to the gate is 

enough to make the channel in a non- continuity state, the neutral 

region 16 and the diffusion region 6 are put in continuity 

state electrically. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To simplify the formation of SOI-MOSFET 

in which there is no possibility of occurring of substrate floating by 

forming NMOSFET and PMOSFET in an active area of an SOI film 

and assigning a diffusion layer of the PMOSFET so as to be electrically 

connected to a channel of the NMOSFET. 



SOLUTION: An Si oxide film 110 and a monocrystal Si 

film are formed on an Si substrate 12 0 for forming a SOI substrate. 
Then, with the use of the Si oxide film and an Si 

nitride film, an exposed part of the monacrystal Si film is oxidized 
for forming a thick oxide film 900 for element isolation, and 
then the Si nitride film and the oxide film are 
removed. Then, after a gate oxide film 910 is formed, a 
gate electrode 500 is formed. An N-type diffusion layer 300 of low 
resistance is formed with the gate electrode 500 and a specified mask 
pattern as masks, and a P-type diffusion layer 400 of low resistance is 
formed with the gate electrode 500 and another mask pattern as masks, 
and a wiring 700 connected to the N-type diffusion layer 300 and the P-type 
diffusion layer 400 is formed. 
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ABSTRACT 

PURPOSE: To suppress troubles caused by fine patterning, e.g. short 
channel effect, of an SOI MOSFET. 



CONSTITUTION: An insulation film, i.e., a silicon oxide 

102, is deposited on a p-type semiconductor substrate 101. A drain 

104 of n(sup +) layer, similar to a source 103 of n(sup +) layer, is 
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provided on the silicon oxide 102 while spaced apart by a 

predetermined distance from a p-type substrate 110. An insulation 

film, i.e., a silicon oxide 106, is deposited on the 

channel part 105 between the source 103 and the drain 104 and a 

gate electrode 107 is formed on the silicon oxide. Heavily 

doped p-type regions 108, 109 are formed on the p-type semiconductor 

substrate 101 underlying the source 103 and the drain 104 formed on 

the p-type substrate (SOI layer) 110. 
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ABSTRACT 

PURPOSE: To provide an SOI-MOSFET wherein channel contact 

is enabled without causing the increase of junction capacitance and contact 
resistance, and stable voltage-current characteristics free from kink are 
obtained . 

CONSTITUTION: A FET is formed in a silicon film on 

insulator . A transistor region 1 consists of a first region 1A and a 

second region IB which are arranged in the gate width direction and a 

constricted part 1C which connects the regions 1A and IB. A source 

region of a first conductivity type a channel region of a 

second or opposite conductivity type, and a drain region of the first 

conductivity type are formed in the first region 1A. A gate electrode 

2 stretching as far as the constricted region 1C is formed on a 

channel region. A channel contact region composed of a diffused 

layer of the second conductivity type is formed in the second region IB. As 

to the constricted region 1C, the width in the gate length direction 

is smaller than the width of the first region 1A, and a semiconductor 

device has a width greater than the gate length. 
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ABSTRACT 

PURPOSE: To provide an SOI-MOSFET, in which a punch- through is 
inhibited and the increase of the capacitance of a source 
region and a drain region is suppressed, and manufacture 
thereof and the forming method of an alignment mark. 
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CONSTITUTION: An SOT-MOSFET has a source region 22, a 
channel region 23 and a drain region 24 formed in silicon 

a surface gate electrode 2 0 formed to the upper section of the 
channel region 23, first insulating films 10 shaped under 
the regions of at least parts of the source region 22 and the 
drain region 24, a second insulating film 6 formed under 
the region of at least a part of the channel region 23 and a rear 
gate electrode 7 shaped under the first insulating films 
10 and the second insulating film 6. The film thickness 
of the first insulating films 10 is made thicker than that of 
the second insulating film 6 . 
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ABSTRACT 

PURPOSE: To ensure a sufficient capacitance and reduce the leak between 
trenches even in the case of small cell area, by constituting the 
drain bottom surface and the trench side wall of an SOI 
MOSFET , in a capacitor structure, and allowing a semiconductor 
substrate to serve as a cell plate. 

CONSTITUTION: A trench 2 is formed on an N-type semiconductor 
substrate 1, and next an N-type region 3 of high concentration is formed. 
An oxide film 4 is formed, polycrystalline silicon 5 is 

deposited, phosphorus is diffused to increase concentration, and then 
etching-back is performed, thereby leaving the polycrystalline 
silicon 5 only in the trench. After amorphous silicon is 

deposited on the whole surface, it is fused by an electron beam and turned 
into single crystal silicon 6. An element isolation region 7 is 
formed. A gate electrode (word line) 8 of an SOI MOSFET 

is formed. After a source 9 and a drain 10 are formed, an interlayer 
insulating film 11, a bit line 12, an Al word line 13, etc., 
are formed. Thereby a sufficient capacitance can be ensured and the leak 
between trenches can be reduced. 
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ABSTRACT 

PURPOSE: To restrain a punchthrough and a short channel effect from 
being caused in a MOS field-effect transistor having a fine gate 

length by adopting the following: a limit curve which causes a short 
channel effect decided by a substrate concentration; the substrate 
concentration inside a region surrounded by a minimum value of a 
drain voltage and by a minimum value of an SOI film thickness; the 
SOI film thickness; and the drain voltage. 

CONSTITUTION: In an n-Cb SOIMOSFET having a gate length of O.l.mu.m, 
the following are set: a concentration of P-type impurities (boron) in a 
channel region in a silicon film is 5X10 (sup 17) cm (sup -2); a 
concentration of N-type impurities (arsenic) in a source 4 and a 
drain 4' is 10 (sup 20)cm(sup -3); a film thickness of a gate 
oxide film 2 is 5 nm; a material for a gate is n{sup +) 
poly-Si. In order to normally operate a device at a drain 
voltage of 1 . 0V or higher in the SOI MOSFET, an SOI film 
thickness must be 30nm and a substrate concentration must be 5X10 (sup 
17)cm(sup -2) or higher. By using an SOI structure in which the SOI film 
thickness and the substrate impurity concentration have been made optimum, 
it is possible to restrain a two-dimensional effect such as a punchthrough 
and a short channel effect. 
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ABSTRACT 

PURPOSE: To enhance the breakdown strength simultaneously obtaining the 
high current driving capacity during the miniaturization process of an SOI 
(Silicon On Insulation) structured MOSFET by a method wherein a low 
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impurity concentration diffused region is provided in a part of a single 
crystal silicon layer immediately beneath a gate electrode 
positioned on almost middle part between a source region and a 
drain region. 

CONSTITUTION: The second conductivity type very narrow low impurity 
concentration diffused layer 5 is provided in a single crystal 
silicon layer immediately beneath a gate electrode 9 between 
drain .source 3a, 3b comprising the second conductivity type high 
concentration impurity diffused layer formed in a single crystal 
silicon layer formed on the first conductivity type silicon 
substrate 1 through the intermediary of an insulating film 2 . 
Accordingly, the title semiconductor device is structured of two each of 
short channel MOSFET seriesconnected by providing an intermediate 
drain in a gate . Through these procedures, during the 
miniaturization process of a thin film SOl/MOSFET , the 
deterioration in breakdown strength can be avoided while obtaining the high 
current driving capacity. 



STIC-EIC 2800 



CP4-9C18 



03/08/2002 Serial No .: 09/ 924 , 787 

20/3, AB/l (Item 1 from file: 350) 

DIALOG (R) File 350:Derwent WPIX 
(c) 2002 Derwent Info Ltd. All rts . reserv. 

012784267 

WPI Acc No: 1999-590493/199950 
XRPX Acc No: N99-435482 

Lateral thin film semiconductor-on-insulator (SOI) metal oxide 

semiconductor field effect transistor (MOSFET) or diode 
Patent Assignee: BASF AG (BAD I ); KONINK PHILIPS ELECTRONICS NV (PHIG ); 

PHILIPS ELECTRONICS NORTH AMERICA CORP (PHIG ) ; PHILIPS AB (PHIG ) 
Inventor: ARNOLD L D; CALDERWOOD D; FAFFERTY P; HIRST G C; JOHNSTON D N; 

MUNSCHAUER R; LETAVIC T; SIMPSON M 
Number of Countries: 022 Number of Patents: 005 
Patent Family : 

Patent No Kind Date Applicat No Kind Date Week 

US 5969387 A 19991019 US 98100832 A 19980619 199950 B 

WO 9966539 A2 19991223 WO 99IB1004 A 19990603 200007 

Abstract (Basic) : US 5969387 A 

Abstract (Basic) : 

NOVELTY - A top oxide insulating layer (112) comprises a layer 
portion adjacent a channel region (106) which increases in thickness in 
a continuous manner in a direction from the channel region toward a 
drain region (108) over a distance of at least about a factor of five 
times greater than a maximum thickness of a thin semiconductor film 
(104) . A lateral drift region (110) comprises a region portion adjacent 
the channel region which decreases in thickness in the same way. 

DETAILED DESCRIPTION - The device includes a thin buried 
oxide insulating layer (102) on a semiconductor substrate. 
A lateral semiconductor device is provided in the thin semiconductor 
film on the thin buried oxide. The thin semiconductor film 
comprises the p-type channel region spaced from the n-type drain region 
by the n-type lateral drift region. The top oxide insulating layer is 
over the thin semiconductor film and a conductive field plate (114) is 
on the top oxide insulating layer. The device may be a diode or a 
MOSFET. 

20/3, AB/2 (Item 1 from file: 347) 

DIALOG (R) File 347:JAPIO 
(c) 2002 JPO & JAPIO. All rts . reserv. 

06908296 

METHOD FOR MANUFACTURING SEMICONDUCTOR DEVICE 
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FILED: November 04, 1999 (19991104) 

ABSTRACT 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a complete 
depletion type SOI -MOSFET which has an SOI layer thinned 
directly under a gate electrode and an SOI layer thickened in source and 
drain parts,, using an SIMOX method and at the same time and shows a high 
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driving capability of the SOI-MOSFET in a self-aligned manner. 

SOLUTION: The manufacturing method of a semiconductor device is provided 
with a process of forming a dummy gate 17 on a semiconductor substrate 11, 
a process of ion-implanting oxygen in the substrate 11, a process of heat- 
treating the substrate 11 to form a buried oxide film 18 in the 
region ion- implanted with the oxygen, a process of removing the gate 17 
and a process of forming a gate electrode 44 on the region removed with the 
gate 17 via a gate insulating film 41. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide an SOI-MOSFET where the 

potential of the SOI film can be fixed without increase of required and its 

manufacturing method. 

SOLUTION: A heavily doped area 19 which has the first conductivity is 

provided in the specified section of the first conductivity type of SOI 

film 12 made on a buried oxide film 11, and the SOI film 12 is 

connected electrically to the semiconductor substrate 10 which has first 

conductivity, through a low resistance semiconductor 17 which has first 

conductivity, piercing the heavily doped area 19 and the buried 

oxide film 11. Hereby, the SOI film and the semiconductor substrate 

can be electrically connected with each other without providing special 

wiring, so specified potential can be applied to the SOI film with slight 

increase of area. 
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APPLICANT(s) : FUJITSU LTD [000522] (A Japanese Company or Corporation), JP 
(Japan) 

APPL. NO.: 06-210021 [JP 94210021] 

FILED: September 02, 1994 (19940902) 

ABSTRACT 

PURPOSE: To decrease leakage current between a source and the drain in a 
subthreshold region where gate voltage is low, without increasing the 
number of processes, by forming an opposite conductivity type overhanging 
region between the source and channel regions being the same conductivity 
type mutually. 

CONSTITUTION : A SIMOX substrate is composed of a supporting substrate 1, a 
buried oxide film 2, and an SOI layer 3. And n-type overhanging 
regions 7 and 8 are formed by performing heat treatment in a nitrogen 
atmosphere, and diffusing and activating ion-implanted P. In a region 
interposed between the n-type overhanging regions 7 and 8, a p-type channel 
region 9 is formed. This opposite conductivity type overhanging region 
forms a potential barrier against carriers. Consequently, the channel 
region makes a mere resistor, and leakage current can be prevented from 
flowing between source and drain regions. Besides, this overhanging region 
can be formed without increasing the number of processes, by forming it 
simultaneously with other low- concentration regions of DDD structure. 
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Semiconductor device e.g. double gate silicon 

-ON-insulator-metal oxide silicon field effect transistor, has 
cavity formed on semiconductor substrate separating channel area and 
substrate 

Patent Assignee: TOSHIBA KK (TOKE ) 

Number of Countries: 001 Number of Patents: 001 

Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

JP 2001257358 A 20010921 JP 200069183 A 20000313 200173 B 

Priority Applications (No Type Date) : JP 200069183 A 20000313 
Patent Details: 
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Abstract (Basic) : JP 2001257358 A 

Abstract (Basic) : 

NOVELTY - A cavity (102) is formed on a semiconductor substrate, 
separating channel area and the substrate. Gate insulating 
layer (403) and gate electrode (401) are formed on the 
channel area. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for 
semiconductor device manufacturing method. 

USE - Semiconductor device e.g. double gate silicon 
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Semiconductor device manufacturing method for e.g. MOSFET, involves 
substituting silicon group material layer exposed in group area 
with refractory material to form refractory metal gate electrode 

Patent Assignee: FUJITSU LTD (FUIT ) 
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Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 
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Abstract (Basic) : JP 2001024189 A 

Abstract (Basic) : 

NOVELTY - Protective layer (14) and Si material layer (13) 
formed on substrate (11) via gate insulating film 
(12) is patterned to gate shape. After forming Si02 film at side 
walls of gate electrode, protective layer is etched and removed 
to form groove (16G) , and exposes layer (13) which is substituted with 
refractory material to form refractory metal type layer and refractory 
metal type gate electrode (19G) . 
USE - For MOSFET, SOI MOSFET. 
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empty type SOI-MOSFET (12) having SOI layer (3), 
gate oxide film (5) and channel area (NA1) , are 
formed. The film thickness of gate oxide film, 

thickness of SOI layer and impurity concentration in channel area of 
completely empty MOSFET are smaller than corresponding values of 
partially empty MOSFET . 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for 
lamination method of SOI-MOSFET array for semiconductor 
device . 

USE - In SOI-MOSFET array for semiconductor device 
manufacture . 

ADVANTAGE - Doping concentration control in channel areas is easy. 
MOSFET ' s with small difference in threshold voltages can be formed on 
the same substrate, even with reduced number of processes. 

DESCRIPTION OF DRAWING (S) - The figure explains the process of 
lamination structure of SOI-MOSFET array. (1) Silicon 
substrate; (3) SOT layer; (5) Gate oxide f 
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Mfr of a body contact structure in an SOI device esp a MOSFET - by 

creating a heavily doped body contact region in an LDD region via 

implantation through a metal silicide layer 
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Abstract (Basic) : US 5573961 A 

SOI device is mfd by: growing field oxide (FOX) regions (4) on the 
SOI structure (3); growing first insulator layer (5) on 

non-FOX regions; adding overall poly-Si layer; implanting 

first-type dopant; patterning to form poly-Si gate (6) ; 

implanting second- type dopant into non-gate non-FOX regions (7) ; 

adding second insulator layer and etching to form 

insulating spacers (8) on the gate sidewalls; implanting 

first-type dopant through a resist mask into non-gate non-FOX 

regions (10) ; removing the mask; siliciding Si areas (11) ; 

removing unreacted metal; adding third insulating layer 

(12); opening contact holes (13) to the implanted first regions (10) 

and to a second SOI region (7) ; resist masking (14) to expose only the 

second region; implanting second- type dopant into the second region; 

removing the mask; annealing; and forming metal contacts (not shown) to 

the first and second regions. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a semiconductor device and its 
manufacturing method, which has the structure of an ultra high-speed 
double-gate SOI-MOSFET and can avoid the increase of its 

manufacturing cost and moreover satisfactorily receiving the increase of 
the mobility of its charged particles due to the double-gate 
SOI-MOSFET reduced to a thin film. 

SOLUTION: After forming in a single-crystal silicon substrate a 
cavity 102 having an arbitrary shape, and while keeping intact the cavity 
portion, a lower gate insulation film 201 and the 
substance to be changed into a lower gate electrode 202 are formed on 
the inner wall surface of the cavity. Thereafter, the single-crystal 
silicon layer, present in the upper portion of the cavity, is 
processed in the form of an element region. At this time, an island- form 
single-crystal silicon layer constituting the element region is 
supported by the substance, to be changed into a lower gate 
electrode. Then, after processing and forming a first gate electrode 
on the element region, by using the first gate electrode as a mask, 
an impurity is so introduced selectively into the substance to be changed 
into the lower gate electrode as to be passed through the 
silicon layer which constitutes the element region. As a result, the 
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substance to be changed into the lower gate electrode is changed into 
an insulation layer in the region, other than the region masked 
by the first gate electrode. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To form an SOI ( silicon-on- insulator ) structure 
substrate, having a body contact (a base-body contact) under a gate 
conductor . 

SOLUTION: A gate conductor on SOI semiconductor structure is 
partitioned into segments, and the body contact is formed under the 
gate conductor segment. The body contact is formed by an opening. The 
opening is extended to a silicon substrate 22 through a TEOS 
layer 24, an SOI layer 18 and an oxide layer 20. A 

polysilicon layer 38, a TEOS layer 40 and a polysilicon layer 42 are formed 
at the opening. Charges stored from a body region under a gate can be 
removed rapidly by shaping the body contact, and a stable efficient 
SOI M0SFET can be realized. 
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PROBLEM TO BE SOLVED: 



ABSTRACT 

To provide a semiconductor device provided with a 
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characteristics, such as the suppression of short-channel effects, etc., 
can be expected from the transistor. 
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ABSTRACT 

PURPOSE: To manufacture an SOI/MOSFET , in which integrated 

stray capacitance is decreased, by forming an insulating layer 

by laser recrystallizing SOI technology and 0(sup +) ion implantation, and 

forming seeds in the device . 

CONSTITUTION: Resist 3 is applied on an insulating layer 1. 

Then the resist 3 is patterned. With said resist 3 as a mask, windows 4 for 

seed parts A and B are provided by dry etching such as RIE. A part of a 

substrate is exposed. Single crystal parts are grown through the seed parts 

A and B with CW argon laser. A polycrystalline silicon layer 5 is 

recrystallized, and single crystal part is obtained. Then, 0(sup +) ions 

are selectively implanted ( I . I . ) into upper parts C and D on the seed parts 

A at 400keV and 1.5X100 (sup 18)/cm(sup 2). Thereafter, heat treatment is 

performed at a temperature of 1,250 deg.C for two hours in N(sub 2) . 

Insulating layers 8 and 9 are continuously formed. Thus SOI ( 

Silicon On Insulating Substrate) single crystal structure is 

obtained. Thereafter an insulating layer 10 is formed. Elements 

are isolated. Then the device is formed through the steps of an ordinary 

SOI/MOSFET (S.D.G is formed). A numeral 10 indicates a 

gate electrode. 
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WPI Acc NO: 2000-095939/200008 
XRAM ACC NO: C00-027888 
XRPX Acc No: N00-074026 

Junction forming device in silicon-on-insulator metal 

oxide semiconductor field effect transistor 
Patent Assignee: SAMSUNG ELECTRONICS CO LTD (SMSU ) 
Inventor: KIM I; KIM I G 

Number of Countries: 002 Number of Patents: 004 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

US 5998840 A 19991207 US 98148689 A 19980904 200008 B 

KR 99024638 A 19990406 KR 9745863 A 19970904 200025 

US 6159778 A 20001212 US 99432029 A 19991029 200067 

Abstract (Basic) : US 5998840 A 

Abstract (Basic) : 

NOVELTY - A metal silicide layer having titanium disilicide 
is formed between electrically insulating layer and 
semiconductor region forming a non-rectifying junction with 
source and channel region of FET . The silicide layer 
ohmically contacts source and channel regions but 

does not form junction with drain region of FET. The electrically 
conductive layer is self-aligned to field oxide isolation region. 

USE - In silicon-on-insulator metal oxide 
semiconductor field effect transistor. 

ADVANTAGE - The refractory metal silicide layer provides 
highly conductive current path so that ohmic contact can be formed. 
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Semiconductor device comprising an SOI MOSFET 
Patent Assignee: NEC CORP (NIDE ); NIPPON ELECTRIC CO (NIDE ) 
Inventor: ONISHI H 

Number of Countries: 029 Number of Patents: 006 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

EP 924773 Al 19990623 EP 98123767 A 19981214 199929 B 

JP 11177103 A 19990702 JP 97362498 A 19971215 199937 

CN 1220496 A 19990623 CN 98123350 A 19981214 199943 

Abstract (Basic) : EP 924773 Al 
Abstract (Basic) : 

NOVELTY - Semiconductor device comprising an SOI MOSFET 
includes low-resistance source and drain electrodes formed of a 
high-melting metal silicide. 

DETAILED DESCRIPTION - A semiconductor device comprises: an SOI 
substrate with a superficial thin insulation film and an 
upper thin silicon film; and a MOST comprising a first-type 
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channel, second- type source/drain regions 

diffused to the insulation film, high-melting metal 

silicide covering part of the source/drain regions, 

and a polysilicon layer formed between the metal silicide 

and the thin insulation film. 
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ABSTRACT 

PURPOSE: To achieve low cut-off characteristics and high driving capacity 
equivalent to those of a conventional complete depletion type SOI 
MOSFET while solving the essential problem i.e., lowering of 
withstand voltage of drain and hump or hystresis in the 
characteristics of element. 



CONSTITUTION: The MIS type semiconductor device comprises a source- 
drain region provided in the semiconductor region 4 on the 
surface of a substrate 1 while being spaced apart from each other, a 
channel region formed in the source-drain region 

with protrusions and recesses being provided along a line connecting the 
source and drain regions, a first insulating 
film 2 embedded under the channel region while corresponding to 
the recess, a second insulating film 6 formed as a gate 
insulating film on the channel region, and a gate 
electrode 7 formed on the channel region through the second 
insulating film 6 . 
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FILED: May 30, 1990 (19900530) 

JOURNAL : Section: E , Section No. 1203, Vol. 16, No. 210, Pg . 71, May 

19, 1992 (19920519) 

ABSTRACT 

PURPOSE: To manufacture an SOI-MOSFET in lessened substrate 
floating effect by a method wherein a part of the insulating 
film provided for separating the SOI-MOSFET is opened to 
provide the body contact for leading-out the surplus carrier. 

CONSTITUTION: The surplus carrier as a hole in this NMOSFET generated 

by the collision ionization in the high field region at the interface 

between a channel region 8 and a drain region 10 runs into a 

well region 11 beneath insulating films 5 for separation 

passing through the channel region 8 beneath a gate electrode 5 . At 

this time, the surplus carrier is led out of the system since the well 

region 11 is connected to a wiring layer 15 for body through the 

intermediary of a body contact 7. Accordingly, the hole can not be 

accumulated in the channel region 8 so as to lessen the so-called 

substrate floating effect. Through these procedures, the excellent 

transistor characteristics such as the restraint of the kink effect causing 

the constriction in the Id-Vd characteristics when the SOI film of an 

SOI-MOSFET is thicker and the deterioration in the breakdown 

strength between S/D when the SOI film is thinner can be displayed. 
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ABSTRACT 

PURPOSE: To avoid the formation of a back channel for restraining the 
off leakage by isolating a source and a drain from an insulator. 



CONSTITUTION: A gate insulating film 6 and a gate electrode 7 
are provided on a channel region while a source 4 and a 
drain 5 are provided on both sides of the channel 3 . At this 
time, the source 4 and the drain 5 must be formed to be isolated from 
an insulating film body 1. On the other hand, a depletion layer 
9 as a drain must reach the underneath insulator 1. Accordingly, an 
SOI- MOSFET in the small drain capacity capable of rapid 
operations and in the low off leakage current due to the back channel 
formation can be manufactured. 
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ABSTRACT 

PURPOSE: To improve the breakdown voltage between a source and a 

drain by extending a channel region under the 

source region of an SOI-MOSFET and arranging a 

contact hole of the source so as to penetrate the channel 

region and providing a source electrode with a function as a substrate 

electrode . 

CONSTITUTION: On an insulator layer 2 formed on a silicon 

substrate 1, an island-form semiconductor layer 3 made of a silicon thin 

film of 500 angstroms -1500 angstroms thick is formed, in which a first 

channel region 6 of P-type impurity concentration is formed. Also on 

both sides of said region 6 an in a lower part of the island 3, second 

channel regions 11 and 12 having high P-type impurity concentration 

are formed to be in contact with the region 6 eachly. The thickness of 

these regions 11 and 12 is about 1/2 of the island 3 and an additional 

source region 9 and an additional drain region 10 of 250 

angstroms -1000 angstroms thick including N-type impurities are formed 
above the regions 11 and 12 so that these are in contact with the region 6. 
Furthermore, a first source region 7 and a first drain 

region 8 having a predetermined thickness are formed to be in contact with 
the regions 9 and 10 respectively, thereby forming an LDD structure. 
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ABSTRACT 

PURPOSE: To improve the breakdown strength between a source and a 
drain by a method wherein a first conductivity type carrier storing 
region whose impurity concentration is higher than that of a channel 

region is provided to a part of the region under a source 
region coming in contact with a part of the channel region. 

CONSTITUTION: First conductivity type carrier storing regions 9a and 9b 
whose impurity concentrations are higher than that of a channel 

region 6 are provided to a part of the region under a source 
region 7 coming in contact with a part of the channel region 6 . 
And, excessive first conductivity type carriers occurred in the 
channel region 6 by colliding electrons are removed from the 
channel region 6 and absorbed in the carrier storing regions 9a and 
9b and stored. By this setup, a SOI-MOSFET can be improved in 
breakdown strength between a source and a drain. 
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ABSTRACT 

PURPOSE: To enable a perfectly buried channel to be formed by a 
method wherein control electrodes are provided on the peripheral part of 
semiconductor region of channel forming region of an SOI- 
MOSFET through the intermediary of insulating films. 

CONSTITUTION: An MOSFET Tl is composed of an n(sup +) source 
region 102, an n(sup +) drain region 103, an n channel 

region 104, a gate electrode 106 in an insulating film 105 
formed in a thin film type single crystal region formed on an 
insulating film 101, a lower control electrode 107 provided in 
the insulating film 101 and an upper control electrode 108 
provided on the peripheral part of insulating film 105. The 
upper and lower control electrodes 107, 108 can be formed of P type 
polysilicon or metal slightly impressed with standard negative 
voltage as a bias voltage. Through these procedures, a perfectly buried 
channel can be formed even if single crystal region is thin film type 
so that the movement and noise of elements may be markedly improved. 
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